INTRODUCTION
Control of post-operative pain is important in paediatric patients because poor pain control may result in increased morbidity or mortality. [1] Epidemiological data suggest that infants are at an increased risk of complications associated with general anaesthesia as compared with older children and adults. A technique that avoids the use of general anaesthesia in this group of high-risk patients could, therefore, have important safety advantages. [2] Caudal epidural block may be used as the sole anaesthetic technique in conscious premature newborns and infants undergoing lower abdominal surgery. [3] Regional anaesthesia produces excellent post-operative analgesia and attenuation of the stress responses in infants and children. [4] Caudal anaesthesia is the oldest and still most commonly used technique of epidural blockade in children. Caudal anaesthesia is recommended for most surgical procedures of the lower part of the body (mainly below the umbilicus), including inguinal hernia repair, urinary and digestive tract surgeries, and orthopaedic procedures on the pelvic girdle and lower extremities. [1] The most common indication for ilioinguinaliliohypogastric nerve block is unilateral inguinal hernia repair. The ilioinguinal-iliohypogastric nerve block provides excellent pain relief for operations on the inguinal region (e.g. herniorrhaphy, orchidopexy, hydrocelectomy), including emergency procedures (e.g. strangulated hernia with intestinal obstruction), and it should be preferred to caudal anaesthesia for these procedures. [1] Departments of Anaesthesia, It is the authors' practice to use ilioinguinaliliohypogastric nerve block in children above 25 kg, because it is difficult to reach a mid-thoracic level of anaesthesia by a caudal injection in these patients. Ilioinguinal-iliohypogastric nerve block, however, is a technically more demanding procedure and may have a higher failure rate and noxious stimuli perception, e.g. by traction on the peritoneal sac. [5] Complications of caudal anaesthesia are infrequent and usually minor when adequate devices are used. Delayed post-operative voiding was an issue years ago when pre-operative fasting was excessively prolonged, but this should not be an issue anymore, and true urinary retention is very rare. Block failure is not unusual (3-5 percent), especially in children older than 7 years of age, but even in younger patients, the failure rate can be rather high. [1] The ilioinguinal-iliohypogastric nerve block is easy to perform and virtually free of true complications. Undesired nerve blocks (especially femoral nerve block) are occasionally observed, especially when too much local anaesthetic is injected. The only problem with this undesired effect is that it can delay the discharge of the patient by a few hours. [1] Ilioinguinal-iliohypogastric nerve block is superior to infiltration of surgical wound, especially in the first two hours after the surgery. Caudal epidural block, ilioinguinal-iliohypogastric nerve block and infiltration of surgical wound can be safely and effectively used to control postoperative pain in inguinal herniorrhaphy in children. [6] Both caudal epidural and ilioinguinaliliohypogastric nerve blocks have been used to provide effective intra-operative and post-operative analgesia. Caudal epidural blocks, using either bupivacaine alone or in combination with opioids, ketamine or clonidine, has been demonstrated to be an effective analgesic technique following lower abdominal and urogenital surgery in children. [7] The addition of an ultrasoundguided ilioinguinal block to a single shot caudal block decreases the severity of pain experiences by paediatric groin surgery patients The decrease in pain severity were particularly pronounced in inguinal hernia repair patients. [8] We, therefore, designed a randomized, double-blind controlled study to compare the effects of caudal and ilioinguinal-iliohypogastric nerve block using bupivacaine-clonidine on post-operative analgesia.
MATERIALS AND METHODS
After approval of the local ethics committee and obtaining written parental consent, 67 ASA class I or II patients aged 2-7 years old, who were candidate for elective inguinal hernia repair, orchiopexy and hydrocelectomy, were enrolled in this double-blind, randomized trial. They evenly assigned into groups C (caudal) and I (ilioinguinal). All health care personnel providing direct patient care, the patients and the parents were blinded to the type of block.
Exclusion criteria were contraindication to caudal epidural and ilioinguinal/iliohypogastric nerve block, failed blocks and a known allergy to any of the drugs used in the study. Before induction of anaesthesia, vital signs including HR (heart rate)-SBP, DBP (Systolic and diastolic blood pressures), SPO2 (Saturation percent of O2), RR (respiratory rate) were documented. After premedication with 0.03 mg/kg intravenous midazolam, general anaesthesia was induced with 1 μg/kg fentanyl, 1 mg/kg lidocain and 3-5 mg/kg propofol.
Anaesthesia was maintained with 1-1.5% isofluran in O2/N2O. In all patients, spontaneous breathing was permitted via a laryngeal mask airway (LMA) of appropriate size. After induction of anaesthesia, infusion of 2.5% dextrose in Ringer (10 mL/kg/h) was commenced. The caudal block was performed with the child in the left lateral decubitus position. After insertion of a 23 gauge needle into caudal epidural space and negative aspiration for blood and cerebrospinal fluid, 1 ml/kg of 0.25% bupivacaine, (Marcaine 100 mg/20 ml, MERK, France) combined with 1 μg/kg of clonidine (Catapressan 150 mg/1 ml, BoehringelIngelheim, Frankfurt, Germany) was injected.
The ilioinguinal/iliohypogastric nerve block was performed by insertion of a short bevelled needle at the junction of lateral 1/4 and medial 3/4 on the line drawn between anterior superior iliac spine and umbilicus. The needle was initially inserted perpendicular to the skin, then declined to 45-60° directed to the middle of the inguinal ligament, then slowly advanced until the aponeurosis of the external oblique muscle was traversed, after which the drug was injected. Local anaesthetic solution was 0.3 ml/kg of 0.25% bupivacaine combined with 1 μg/kg clonidine. Heart rate, non-invasive blood pressure and peripheral oxygen saturation (Spo2) were recorded after induction of anaesthesia, every 5 minutes intra-operatively and every 5 minutes in recovery room for one hour. An intra-operative increase in baseline blood pressure or heart rate of more than 10% was defined as insufficient analgesia and was treated with 1 μg/kg of fentanyl. After the surgery, the patients were transferred to the recovery room when they were sufficiently awake and capable of maintaining an open airway.
In the recovery room and the ward, the children were under constant supervision by experienced paediatric nurses. Any pain experienced by the patients was treated with 20 mg/kg of rectal acetaminophen. The duration of post-operative analgesia was defined as the time interval between the block and the first dose of acetaminophen. Post-operative analgesia was assessed by Wong and Backer scale, and intensity of pain was scored between 0 and 5. When patients' pain score was above 2, they received rectal acetaminophen. (Pain score: 0-1 = low, 2-3 = moderate, 4-5 = severe).
RESULTS
Sixty seven male patients were included in this study. One child was excluded from the study because after induction of anaesthesia and performing caudal block, the surgeon decided that the child did not need surgery! All the physical characteristics of the remaining 66 children are demonstrated in [ Table 1 ]. Age, weight, duration of surgery, type of surgery, basic heart rate, systolic and diastolic blood pressures were comparable in two groups. The number of children requiring postoperative analgesic was 7 in the group C and 12 in the group I. By using the fisher exact test, the difference between two groups was not significant (X2 = 1.63, df = 1, P = 0.05) [ Figure 1 ]. Three, 4, 5 patients in group I versus 3, 3, 1 patients in group C had mild, moderate and severe pain, respectively. Five, 5, 2 patients in group I versus 4, 1, 2 patients in group C received post-operative analgesics at 1-2 hours, 3-4 hours and 5 hours, respectively. No episodes of clinically significant post-operative respiratory depression, hypotension or bradycardia were observed.
DISCUSSION
This study compared the analgesic effects of caudal epidural block versus ilioinguinal/iliohypogastric nerve block using bupivacaine-clonidine in inguinal surgeries in children 2-7 years old age. We found both techniques effective in reducing pain, and there were no significant differences between two groups statistically. Caetano et al. found caudal epidural and ilioinguinal-iliohypogastric nerve blocks comparable in post-operative analgesia in children undergoing inguinal herniorrhaphy. [6] Somri et al. investigated the effect of caudal anaesthesia on the peri-operative stress responses and documented the efficacy of caudal anaesthesia to block the pain-induced rise in plasma epinephrine and nor epinephrine in children undergoing minor infraumbilical abdominal surgery. [7] Ilioinguinal/iliohypogastric nerve block provides analgesia to the inguinal area and provides good peri-operative pain relief for patients undergoing procedures as inguinal hernia repair, orchiopexy and hydrocelectomy. It is simple to perform, free of sideeffects such as motor block of the lower limbs and urinary retention. [7] Intraoperatively, however, noxious stimuli may be perceived, e.g. by traction on the peritoneal sac. [5] Fisher et al. randomly assigned children who underwent orchiopexy to one of three groups at the end of surgery as follows: Caudal block with bupivacaine and 1:200,000 epinephrine (group I); bupivacaine alone (group II) and ilioinguinal/iliohypogastric nerve block with bupivacaine administered through the wound by the surgeon (group III). They reported no differences in the number of patients without pain for more than 4 hours or those requiring analgesics by 24 hours. Also, the times to micturition did not differ significantly among groups. [9] In another study, both caudal and ilioinguinal/ iliohypogastric nerve blocks have been reported to provide similar post-operative analgesia following inguinal surgery in children. [10] In another study, a significant difference in the duration of post-operative analgesia and the requirement for subsequent analgesia was reported between two groups. The requirement for post-operative analgesia was greater in the ilioinguinal-iliohypogastric group (P = 0.05). [11] In our study, the duration of post-operative analgesia was not significantly different in two groups (P = 0.174).
Another study showed a significant difference in the duration of post-operative analgesia and the requirement for subsequent analgesia between two techniques. Subjects in group I (ilioinguinal/iliohypogastric) required greater doses of post-operative analgesia than those in group C (caudal) (P < 0.05). [12] In contrast, in our study, there was no significant difference in the duration of post-operative analgesia between two groups (P = 0 .174). Gaitini and co-workers showed that caudal epidural block was more effective than ilioinguinal/iliohypogastric block in suppressing the stress responses (as reflected by epinephrine and norepinphrine blood levels) in orchiopexy patients. [7] In our study, both blocks were successful in reducing stress responses as showed by systolic and diastolic blood pressures level and heart rate changes.
In this study, ilioinguinal/iliohypogastric nerve block was as effective as caudal regarding the quality and duration of post-operative analgesia. This result is also supported by previous reports that compared the effectiveness of these blocks in providing post-operative analgesia in patients undergoing inguinal surgery and concluded that both ilioinguinal/iliohypogastric and caudal blocks provide useful post-operative analgesia for children following inguinal surgeries. [13] [14] [15] 
